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Abstract: This paper reviews the current situation concerning nutrition-related 
non  communicable diseases (N-NCDs) and the risk factors associated with these diseases 
in the Eastern Mediterranean region (EMR). A systematic literature review of studies and 
reports published between January 1, 1990 and September 15, 2011 was conducted using the 
PubMed and Google Scholar databases. Cardiovascular disease, type 2 diabetes, metabolic 
syndrome, obesity, cancer, and osteoporosis have become the main causes of morbidity and 
mortality, especially with progressive aging of the population. The estimated mortality rate 
due to cardiovascular disease and diabetes ranged from 179.8 to 765.2 per 100,000 population, 
with the highest rates in poor countries. The prevalence of metabolic syndrome was very 
high, ranging from 19% to 45%. The prevalence of overweight and obesity (body mass index 
$25 kg/m2) has reached an alarming level in most countries of the region, ranging from 25% 
to 82%, with a higher prevalence among women. The estimated mortality rate for cancer 
ranged from 61.9 to 151 per 100,000 population. Osteoporosis has become a critical problem, 
particularly among women. Several risk factors may be contributing to the high prevalence of 
N-NCDs in EMR, including nutrition transition, low intake of fruit and vegetables, demographic 
transition, urbanization, physical inactivity, hypertension, tobacco smoking, stunting of growth 
of preschool children, and lack of nutrition and health awareness. Intervention programs to 
prevent and control N-NCDs are urgently needed, with special focus on promotion of healthy 
eating and physical activity.
Keywords: nutrition transition, noncommunicable diseases, metabolic syndrome, obesity, 
physical activity, Eastern Mediterranean
Introduction
Nutrition-related noncommunicable diseases (N-NCDs) are the most frequent cause of 
morbidity and mortality in most countries in the Eastern Mediterranean region (EMR), 
particularly cardiovascular disease, diabetes, and cancer.1 The main risk factors for 
these noncommunicable diseases include high blood pressure, high concentrations of 
serum cholesterol, tobacco smoking, unhealthy eating habits, overweight or obesity, 
and physical inactivity. Demographic and socioeconomic status is another factor linked 
with N-NCDs in this region.
The EMR countries are also characterized by large numbers of young people. In fact, 
the majority of the Arab population (54%) is under the age of 25 years.2   Therefore, 
future projection of N-NCD prevalence rates might reach epidemic levels, with   serious 
consequences for morbidity and mortality.1 N-NCDs can develop even in the younger 
age groups, because childhood and adolescent obesity elevates the risk of these d  iseases. 
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Several studies have indicated a high prevalence of overweight 
and obesity among children and adolescents in the EMR,3–8 
as well as prevalence of other risk factors, such as high blood 
pressure,9–11 physical inactivity,12–15 unhealthy eating,16–18 and 
hyperlipidemia.19,20 This review highlights the magnitude of 
N-NCDs in the EMR and discusses possible factors associated 
with the prevalence of these diseases.
Methods
The search for this review was based on articles and reports 
on N-NCDs published between January 1, 1990, and 
  September 15, 2011, using the PubMed and Google Scholar 
databases, in addition to reports published by regional and 
international organizations. The search covered the EMR 
countries, including all Arab countries (except Algeria), 
Afghanistan, Iran, and Pakistan, according to World Health 
Organization categorization.
The following key words were used when searching the 
electronic databases: cardiovascular disease, diabetes, can-
cer, hypertension, obesity, osteoporosis, dyslipidemia, food 
consumption, diet, nutrition, physical activity, and smoking, 
for each country in the region. The titles and abstracts of 
all articles of potential interest were reviewed for possible 
inclusion/exclusion in this review. More than 8000 papers 
were identified at the preliminary stage. The abstracts were 
then reviewed carefully for final inclusion. The inclusion and 
exclusion criteria were based on the following:
•	 Only national data on the morbidity and mortality of 
N-NCDs were included. Therefore, the recent national 
data provided by the World Health Organization for 
cardiovascular disease, diabetes, and cancer were con-
sidered carefully because these are age-standardized, 
which make comparison between countries more reli-
able. For the prevalence of obesity among the various 
age groups, the search was done on national prevalence 
published in the literature. When more than one set of 
national data were available, the most recent one was 
included.
•	 Morbidity and mortality data from town, rural, urban, 
and specific ethnic groups, as well as hospital-based data 
in certain areas, were excluded (most exclusions were in 
this category)
•	 Studies of an animal or purely biological nature were 
excluded, because this is an epidemiological review.
•	 For the factors associated with N-NCDs, 1–5 examples 
were chosen for each disease, as available. The selection 
of these examples was based on variations between coun-
tries, sample size, and year of publication. Consequently, 
a large number of papers were excluded, especially from 
countries that had numerous publications on N-NCDs, 
such as Iran and Saudi Arabia.
Based on the above criteria, we identified 500 papers 
and reports, and with subsequent screening 175 papers were 
included in this review (Figure 1).
Prevalence and risk factors associated with Nutrition-Related-
Non-communicable Diseases (N-NCD) in the Eastern Mediterranean region 
Preliminary stage
Revision based on inclusion and 
exclusion criteria  
(500 papers) 
Subsequent screening 
(175 papers) 
Prevalence, morbidity and mortality of N-NCD 
 (73 papers)
(8000 papers) 
Factors associated with N-NCD 
(102 papers)  
Figure 1 Flow chart for processing of the review.
Abbreviation: N-NCD, nutrition-related noncommunicable diseases.
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Nutrition-related noncommunicable 
diseases in EMR
Cardiovascular disease
The EMR is clearly witnessing an increase in cardiovas-
cular disease that is being escalated by the rapidly aging 
  population.2 In a systematic review on stroke in Arab 
  countries, Benamer and Grosset21 found that the annual stroke 
incidence ranged from 27.5 to 63 per 100,000 population. 
Ischemic stroke was the commonest subtype in all series. 
Hypertension, diabetes mellitus, hyperlipidemia, and cardiac 
disease were the most common risk factors. Another systemic 
review in Iran, covering publication dates from 1990 to 2008, 
reported that the annual stroke incidence of various ages in 
Iran ranged from 23 to 103 per 100,000 population.22
The estimated mortality from cardiovascular disease 
and diabetes in the EMR reported by the World Health 
Organization indicated that poor countries such as Djibouti, 
Somalia, Sudan, and Yemen have one of the highest mor-
tality rates in the region (ranging from 525.6 to 570.7 
for men and from 445.7 to 573.4 for women per 100,000 
population). Excluding Jordan and Oman (both of which 
have a high rate), the mortality rate for men ranged from 
179.8 in Qatar to 477.3 in Egypt per 100,000 population. 
For women, the mortality rate ranged from 239.3 in Qatar 
to 384 in Egypt per 100,000 population. The high mortality 
rates for cardiovascular disease and diabetes in poor coun-
tries may be due to the health systems in these countries, 
where treatment of chronic diseases is inadequate due to 
lack of specialized health personnel, inadequate facilities, 
lack of intensive care, lack of medicines, and lack of aware-
ness among patients.
The prevalence of hypercholesterolemia is considerably 
high in this region, which may contribute to the high risk of 
cardiovascular disease. It was estimated that elevated total 
cholesterol levels ranged from 31% to 58% among adults 
in the region.23 Data in Table 1 indicate that increased total 
cholesterol was more prevalent among female adults in eight 
countries of the 10 EMR countries included in the World 
Health Organization database.
Hypercholesterolemia was also reported among chil-
dren and adolescents in the region, with a high prevalence 
of obesity and inactivity in these age groups,19,20 so the risk 
of cardiovascular disease in young and middle-aged adults 
is expected to rise in the future. A study of 1–6-year-old 
children in Saudi Arabia revealed an overall range for 
serum cholesterol of 201–507 mmol/L. A total of 6.9% 
were at borderline risk and 1.6% were at high risk.24 
In Tunisia, the prevalence of hypercholesterolemia in 
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13–19-year-old adolescents was 8.1%.25 A national survey 
on risk factors for N-NCD in Egyptian adolescents aged 
10–18 years reported 10% with borderline and 6% with 
high levels ($200 mg/dL) of total cholesterol. This survey 
also revealed a low high-density lipoprotein cholesterol 
levels in 9.4% of adolescents, while 7.5% and 10.3% had 
high and borderline levels, respectively.26 In Kuwait, the 
prevalence of dyslipidemia was found to be 10.5% in 
college-aged students.27
Type 2 diabetes
Most of the studies on type 2 diabetes in the EMR are 
hospital-based, with a focus on clinical factors linked 
with diabetes, and few of the published studies represent 
nationally-based diabetic prevalence surveys utilizing World 
Health Organization criteria. These studies showed that the 
prevalence of diabetes among adults ranged from 10% to 
15%.28 In general, the prevalence of type 2 diabetes in this 
region has been increasing dramatically during the past two 
decades. For example, the prevalence of diabetes in Tunisia 
has doubled over the past 15 years.29 In Jordan, the preva-
lence has increased by 31.5% from 1994 to 2006.30 Of the 91 
countries in which diabetes prevalence has been studied, five 
of the ten countries with the world’s highest reported rates 
have been in the EMR, namely the United Arab Emirates, 
Saudi Arabia, Bahrain, Kuwait, and Oman. It is no coinci-
dence that all of these countries are experiencing nutrition 
transition. The prevalence of diabetes in these countries is 
projected to continue to rise during the 2010–2030 period, 
if the same trend continues.31 Many EMR countries have 
been reporting the onset of type 2 diabetes in increasingly 
younger age groups. Such a pattern of diabetes onset extends 
the potential burden of therapy to an even younger age group 
for an even longer period of time. It was estimated that, 
of the total adult population of 220 million in the region, 
17 million people have diabetes, with further dramatic 
increases expected in the future.21
Age-standardized adjusted estimates for raised blood 
glucose in the EMR countries showed the highest prevalence 
among Saudi men and women (20 years and older) at 22% 
and 21.7%, respectively. The prevalence in Egypt was 7% 
and in Jordan reached 18%. In general, the prevalence rates 
in men and women were very close (Table 1). However, the 
proportion of underdiagnosed diabetes and prediabetes is 
considerably high, which means that the burden of diabetes 
on health care systems in this region is substantially large.32 
In Iran, for example, 47% of diabetes cases can be attributed 
to newly diagnosed disease.33
Cancer
Cancer is an increasing problem in the EMR and ranks as 
the fourth leading cause of death. It is estimated that cancer 
kills 270,000 people each year in the EMR. Moreover, the 
largest increase in cancer incidence among the World Health 
  Organization regions in the next 15 years is likely to be in 
EMR, in which projection modeling predicts an increase 
between 100% and 180%.34 Half of the cancer cases in the 
region occur before the age of 55 years, which is 10–20 years 
younger than in industrialized countries.34 The mortality rate is 
70%, which is higher than in the US (40%) and Europe (55%), 
indicating significantly lower survival rates after diagnosed 
cancer.32 Estimated data for mortality due to cancer was found 
to be the highest in Lebanon (151.2 and 113.2 per 100,000 
population for men and women, respectively), whereas the 
lowest mortality rate for men was observed in United Arab 
Emirates (63.4) and that for women was in Syria (47.2).23
Breast cancer occupies the number one prevalence position 
in most countries of the region. El Salim et al35 reported that 
cases of breast cancer in Arab countries tend to be young and 
almost half of the patients are younger than 50 years of age, 
with a median age of 49–52 years as compared with 63 years 
in industrialized nations. In a review of cancer registrations 
in the Arab Gulf countries, breast cancer was the most com-
mon cancer among women, ranging from 16.1% in Oman to 
35.4% in Bahrain. The age-standardized incidence rate (per 
100,000 population) was the highest in Bahrain (46.4), fol-
lowed by Kuwait (44.3), Qatar (35.5), United Arab Emirates 
(19.2), Oman (14.4), and Saudi Arabia (12.9). However, these 
rates are still low compared with most developed   countries.36 
Although the incidence of lung cancer is lower than in Western 
countries, it is ranked number one in two countries (Bahrain 
and Tunisia) and number two in four countries (Iraq, Jordan, 
Kuwait, and Lebanon) in the region. Colon cancer is among the 
top five cancers in most EMR countries.34 A low intake of fruit 
and vegetables and low physical activity could be the leading 
factors associated with this type of cancer. Bener37 suggested 
that the main risk factors that were positively associated with 
colon cancer in developing countries are physical inactivity, 
obesity, abdominal adiposity, alcohol consumption, smoking, 
and high consumption of red meat and fat. Protective factors 
included consumption of white meat and fiber-rich foods.
Esophageal cancer is also a matter of concern, given that it 
is among the top five cancers in seven countries. It is the second 
most common type of cancer in Iran and Yemen. It is believed 
that the habit of chewing tobacco in Iran and Khat in Yemen 
may play a role in the high incidence of   esophageal cancer in 
these two countries.34,35 Although there is a lack of studies on 
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the prevalence of cancer among children, it is increasing in 
the region. In the Arab Gulf countries, it was reported that the 
rate of pediatric cancer ranged from 4% in Bahrain to 9.5% in 
Saudi Arabia and the United Arab Emirates.38
Osteoporosis
Osteoporosis is perceived to be rapidly increasing in the EMR, 
due to the progressive aging of the population. Osteoporosis 
is currently known as a systemic skeletal disorder that affects 
bone density and quality, leading to bone fragility and increased 
risk of fractures. It is defined as a T-score less than −2.5. The 
T-score is the number of standard deviations separating an 
individual’s bone mineral density from the peak bone mineral 
density of young adults. Bone mineral density is considered 
normal if it is above −1.0. Bone mineral density appears to be 
lower on average in the EMR compared with industrialized 
countries, with the T-score being lower by 0.3–0.6.39
Studies conducted in Iran,40 Lebanon,41 Qatar,42 Saudi 
Arabia,43,44 Tunisia,45 and Morocco46 showed that vitamin 
D levels and bone mineral density were below the standard 
established in Western countries. The exception to this is 
Kuwait,47 where the bone mineral density reference level was 
similar to that in Western countries. Reduced vitamin D and 
calcium intake by people in the region may be contributing 
substantially to the high rates of osteoporosis. In Lebanon, 
for example, it was found that the average daily vitamin D 
intake by adults 30–50 years was 100.3 ± 67.9 IU, which is 
much lower than the recommended daily allowance of 200 IU.   
This intake was significantly higher (P , 0.001) in men than 
in women (127.5 ± 79.7 IU versus 87.9 ± 57.9 IU). Dietary 
calcium intake (average 683 ± 275 mg/day) was also lower 
than the recommended daily intake of 1000 mg, and the 
difference between men (778 ± 327 mg/day) and women 
(237 ± 88 mg/day) was statistically significant (P , 0.001).48 
In Saudi Arabia, it was found that 81% of school children 
aged 12–15 years had low serum vitamin D levels, ranging 
from 2.2 to 24.0 mmol/dL.49
The main risk factors for osteoporosis in the EMR based 
on the published literature are low vitamin D and calcium 
intake, inadequate exposure to sunlight, heavy smoking   
(.20 cigarettes per day), a family history of osteoporosis, 
being female and postmenopausal for more than two years, 
low physical activity, thinness, and small body build.50
Overweight and obesity
The prevalence of overweight and obesity among both chil-
dren and adults in the EMR has increased markedly during the 
past three decades. In Saudi Arabia, for example, Al-Hazzaa51 
showed that the prevalence of obesity among schoolboys aged 
6–14 years increased seven-fold between 1988 and 2005 (from 
3.4% to 24.5%, respectively). The average body fat percent-
age increased by 49.2% for the same period. In general, all 
anthropometric measurements increased during this period 
except for lean body mass. In Iran, the overall prevalence 
of obesity among adults increased from 13.6% in 1999 to 
22.3% in 2007 (odds ratio [OR] 1.08 per year, P , 0.001). 
Overweight prevalence increased during the same period from 
32.2% to 36.3% (OR 1.02 per year, P , 0.001).52
A case-control study in 52 countries showed that adult 
men in the Middle East have the second highest mean body 
mass index (27.4) after adults in the US (27.7). Mean body 
mass index in the rest of the regions ranged from 24.0 in 
Southeast Asia to 27.0 in Australia and New Zealand. In 
women, the highest body mass index and waist-to-hip ratio 
were recorded in the Middle East (body mass index 29.5, 
and waist-to-hip ratio 0.92).53
Data presented in Table 2 and Table 3 indicate that the 
prevalence of overweight and obesity among adults is con-
siderably high, with the proportion of overweight in men 
ranging from 19.2% in Libya to 51.7% in Tunisia, while the 
corresponding proportions in women were 21.1% in Libya and 
71% in Tunisia. The prevalence of obesity ranged from 5.7% in 
Morocco to 39% in Kuwait for men, and from 7.1% in Libya 
to 53% in Kuwait for women. The prevalence of overweight 
in EMR among preschool children (0–5 years) ranged from 
1.9% in Oman to 21.9% in Syria. Among schoolchildren and 
adolescents (6–18 years), the prevalence of overweight in males 
ranged from 5.4% in Iran to 29.3% in Kuwait. Similarly, in 
females, it ranged from 5.9% in Iran to 32% in Kuwait. With 
regard to obesity, the prevalence in males ranged from 1.6% 
in Iran to 24.8% in Kuwait, and a similar pattern was seen in 
females, with the proportion ranging from 1.3% in Iran to 20% 
in Kuwait, as shown in Table 2 and Table 3. Unfortunately, the 
complications of childhood obesity are rarely considered by 
health authorities in the region, given that they are not clini-
cally apparent until many years after onset of obesity. Clinical 
studies of obese children indicate development of a vast range 
of medical consequences, including sleep apnea, asthma, fatty 
liver disease, menstrual problems and early menarche, type 
2 diabetes, hypertension, increased low-density lipoprotein 
cholesterol, raised serum triglyceride levels, and psychological 
and social consequences.54
Metabolic syndrome
The metabolic syndrome is a complex disorder and com-
posed of several metabolic abnormalities, each of which is 
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considered to be a risk factor for cardiovascular disease.53 
With the large increase in obesity rates among both adoles-
cents and adults, the metabolic syndrome is also increasing. 
A high prevalence of metabolic syndrome has been reported 
in most EMR countries, ranging from 19% to 45%.55–63 For 
example, the prevalence of metabolic syndrome in the Arab 
Gulf countries was some 10%–15% higher than in most devel-
oping countries, with a higher prevalence among women. The 
proportion of metabolic syndrome in the Arab Gulf countries 
ranged from 20.7% to 37.2% using the third Adult Treatment 
Panel (ATP III) definition, and from 29.6% to 36.2% using   
the International Diabetes Federation definition.64
There has been a limited number of studies related to 
pediatric metabolic syndrome in EMR countries. Two stud-
ies were carried out in Iran using modified ATP III criteria 
for metabolic syndrome, and indicated a high prevalence 
of metabolic syndrome. Esmaillzadeh et al65 found that the 
prevalence of metabolic syndrome among Iranian adolescents 
aged 10–19 years was 10.1% (95% confidence interval [CI] 
9.0–11.1), whereas Kelishadi et al66 reported a prevalence 
of 14.1% among Iranian adolescents aged 6–18 years. In 
Saudi Arabia, Al-Daghri67 found that the overall prevalence 
of metabolic syndrome among children aged 10–18 years 
was 9.4% (95% CI 7.8–11.0). A combination of interact-
ing genetic, environmental, and behavioral factors may 
be responsible for the occurrence of metabolic syndrome 
in both children and adults.68 Research on the association 
between dietary habits in children and metabolic syndrome 
in the EMR is mostly absent. One study has reported a cor-
relation between metabolic syndrome and dietary intake in 
children and adolescents from this region. It was found that 
the risk of metabolic syndrome among Iranian children and 
adolescents (aged 14–19 years) rose with the consumption 
of solid hydrogenated fat and white bread. The frequent 
intake of sweets/candies increased the risk of metabolic 
syndrome in both genders. The frequency of eating fast foods 
increased this risk in boys but not in girls, and vice versa 
for carbohydrate-rich foods. In both genders, the intake of 
fruit, vegetables, and dairy products decreased the risk of 
metabolic syndrome.69
Factors associated with N-NCDs  
in EMR
Nutrition transition
Nutrition transition, documented by several studies in the 
EMR,70–74 is characterized by considerable changes in food 
intake and dietary behavior in the population. The shift from 
a traditional diet to a more westernized diet, with a high 
energy and fat-rich food intake, eating out, and an increase 
in food portion sizes are apparent in most countries in the 
EMR. These changes may increase the risk for obesity and 
other metabolic disorders. Data calculated from the Food 
Balance Sheet75 showed that there has been a decrease in 
the consumption of red meat by 4.3% and an increase in the 
consumption of poultry meat by 51.9% in the EMR during 
the period 1990–2005. However, the daily per capita avail-
ability of fruit and vegetables in the region has declined by 
7.8% and 0.3%, respectively. It is worth mentioning that 
there was a great variation between countries in respect to 
changes in patterns of food consumption.
In order to test the relationship between change in dietary 
intake and obesity, Esmaillzadeh and Azadbakht76 examined 
the association of obesity with three dietary patterns (healthy, 
Western, and Iranian) in 486 Iranian women aged 40–60 
years. They found that women in the upper category of the 
healthy pattern scores were less likely to be obese, based on 
body mass index (OR 0.28, 95% CI 0.14–0.53) or be cen-
trally obese, based on waist circumference (OR 0.30, 95% 
CI 0.16–0.55). Women in the upper quintile of the Western 
dietary pattern had greater odds for general obesity (OR 2.73, 
95% CI 1.46–5.08) and for central obesity (OR 5.74, 95% 
CI 2.99–10.99). The association between dietary patterns 
and general obesity in Iran was not statistically significant. 
However, subjects in the highest quintile of Iranian dietary 
patterns had greater odds of being centrally obese either 
before (OR 2.15, 95% CI 1.18–3.90) or after (OR 2.08, 95% 
CI 1.09–3.65) control of potential confounders.
High income and urbanization are the main drivers of 
nutrition transition and emergence of N-NCDs in some 
countries in the EMR. With the rapid improvement in the 
economy, people are becoming affluent and are consuming 
diets high in saturated fat, cholesterol, salt, and refined car-
bohydrates, and low in polyunsaturated fats and fiber, along 
with a marked sedentary lifestyle and increased stress.77 High 
fat consumption has been reported by several studies in this 
region,78–80 and saturated fats represent a high proportion of 
the daily energy intake. In Egypt, for instance, Mahmood81 
found that total fat was contributing 37% of total energy 
intake in women.
Unhealthy eating habits and high fat intake have also 
been reported among school children and adolescents in the 
region. Unhealthy eating habits among school children aged 
6–18 years were studied nationwide in Iran.82 It was found 
that hydrogenated solid fat was the main type of fat frequently 
consumed at home (73.8%), about 58% of the children con-
sumed white bread  , and 79.3% admitted to adding salt to the 
submit your manuscript | www.dovepress.com
Dovepress 
Dovepress
206
Musaiger and Al-HazzaaInternational Journal of General Medicine 2012:5
food they consumed. The average frequency of deep-fried 
foods consumed at home was four times per week. Fruit, 
vegetables, and dairy products were consumed twice a day. 
Using three categories of a healthy eating index, ie, poor diet, 
needs improvement, and good diet, it was found that 74%, 
23%, and 3%, respectively, of adolescents in Tehran were in 
these categories. There was a significant negative correla-
tion between healthy eating score and fat intake (r = −0.2, 
P , 0.001), percentage of saturated fatty acid (r = −0.2, 
P , 0.05) and cholesterol intake (r = −0.4, P , 0.05), and 
the ratio of polysaturated/saturated fatty acids in the diet 
(r = 0.2, P , 0.05).83
Data on the frequency and quantity of food eaten outside 
the home is another factor which could be associated with 
obesity.84 The increase in family income and the higher 
proportion of working women may have contributed substan-
tially to the increase in eating out, the nutritional quality of 
which is of concern. The increasing frequency of eating out 
at restaurants and fast food outlets has had a great impact on 
the dietary habits of people in the region.8 Bashour85 showed 
that 67.4% of male adolescents (13–18 years) in Syria fre-
quently eat outside the home compared with 54.5% of female 
adolescents (P , 0.001). Food eaten outside the home was 
more likely to be high in total energy, total fat, saturated fat, 
cholesterol, and sodium, but be lower in dietary fiber and 
calcium. In Iran, Hejazi and Mazloom86 found a significant 
difference in mean daily energy intake (P , 0.007) between 
adolescents (12–16 years) who ate at least one meal away 
from home (1618 kCal) and those who did not eat outside 
their homes (1472 kCal).
As a result of nutrition transition, the intake of sugar-
sweetened beverages has increased and that of whole grain 
food has decreased. More and more evidence has been 
reported on the negative health impact of sugar-sweetened 
beverages, because regular consumption of these beverages 
not only contributes to obesity but also to an increased risk 
of type 2 diabetes and metabolic syndrome.87 The consump-
tion of sugar-sweetened beverages in the EMR is relatively 
high among both children and adults.88–91 In Kuwait, a high 
proportion of children (11–13 years) reported consuming 
sweets (42%), soft drinks (43%), and cakes (31%) several 
times a day. Further, when all the associated variables were 
analyzed together using the logistic regression model, life-
style, school satisfaction, and self-esteem factors appeared to 
have a stronger association with frequent sugar consumption 
than did gender, grade, or nationality.88 A cross-sectional 
study of 9433 Saudi Arabian schoolchildren aged 10–19 years 
demonstrated that waist circumference and body mass index 
were positively correlated with sugar-sweetened carbonated 
beverage intake in boys only (P , 0.0001). However, the 
intake of these beverages was positively associated with 
poor dietary choices in both males and females.   Correlations 
between sugar-sweetened drinks and fast foods, savory 
snacks, iced desserts, and total sugar in boys were 0.39, 
0.13, 0.10, and 0.52, respectively (P , 0.001), while the 
corresponding relationships in girls were 0.45, 0.23, 0.16, 
and 0.55, respectively (P , 0.001).89
Whole grain cereal intake is associated with many 
health benefits, including lower body mass index, and lower 
incidences of type 2 diabetes, cardiovascular disease, and 
colorectal cancer.92 In general, the contribution of complex 
carbohydrates (a rich source of dietary fiber and other nutri-
ents) decreased in the 1971–2005 period, and the percentage 
of this contribution decreased as the per capita income of 
a country rose. For example, the contribution of complex 
carbohydrates to daily energy supply was 60%–70% in low-
income countries but decreased to 50%–60% and 45%–50% 
in middle-income and high-income countries, respectively, in 
the EMR.75 Mean consumption of whole grains and refined 
grains by Iranian adults (18–74 years) was 93 ± 29 g/day 
and 201 ± 57 g/day, respectively. Whole grain intake was 
inversely associated and refined grain was positively asso-
ciated with the risk of hypertriglyceridemia. Moreover, the 
proportion of obesity was lower among subjects in the highest 
quintile of whole grain intake and higher among those in the 
highest quintile of refined grain intake compared with the 
corresponding lower quintiles.93
Low intake of fruit and vegetables
Low intake of fruit and vegetables was reported in children 
and adolescents,94,95 as well as in adults 96,97 in many coun-
tries in the EMR. Lock et al98 calculated fruit and vegetable 
intake worldwide, and showed that this was inadequate in 
EMR countries. In general, the intake was lower than the 
recommended daily allowance (.400 g) in all age groups 
and in both genders, except in men aged 45 years and over 
in poor countries, in addition to Egypt, Iraq, and Morocco. 
The intake of fruit and vegetables increased with age. For 
example, the daily consumption of fruit and vegetables 
ranged from 174 g to 218 g among children aged 0–4 years, 
increased to 296–348 g among those aged 15–29 years, and 
to 336–442 g among subjects aged 70–79 years.
There is good evidence that an adequate intake of fruit 
and vegetables is protective against certain chronic diseases, 
including obesity, cardiovascular disease, and some types of 
cancer.99,100 Al-Roomi et al101 conducted a case-control study 
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of lifestyle factors associated with acute myocardial infarc-
tion in adults aged 20–79 years in Bahrain. After adjusting for 
several demographic and health variables, the odds of having 
a first myocardial infarction in subjects with an infrequent 
intake of fruit (,3 times/week) was 1.57 (95% CI 0.61–2.53) 
and in those with an infrequent intake of vegetables (,3 
times/week) was 1.40, (95% CI 0.77–2.52), with both rates 
being higher than in control subjects. After adjusting for sev-
eral potentially confounding factors, the fruit and vegetable 
intake in Iranian women aged 18–74 years was found to be 
significantly and inversely associated with cardiovascular 
disease.102 In a community-based case-control study in Iran, 
it was found that a high intake of allium vegetables (OR 
0.35) and fruit (OR 0.37) were significantly protective against 
gastric cancer. However, consumption of red meat (OR 0.34) 
and dairy products (OR 2.28) was positively associated with 
risk of gastric cancer. People with a higher reported salt intake 
(OR 3.10) and drinking strong (OR 2.64) and hot (OR 2.85) 
tea were at higher risk.103
Kelishadi et al104 found that fruit and vegetable intake 
had a negative association with obesity among adoles-
cents (11–18 years) in Iran. Adolescents of normal weight 
(body mass index ,85th percentile) were more likely 
to consume fruit (6.2 ± 1.8 times/week) and vegetables 
(5.9 ± 1.4 times/week) than overweight/obese adolescents 
($85th percentile), whose intakes were 4.2 ± 1.1 times/week 
and 3.8 ± 1.2 times/week, respectively. The difference was 
statistically significant (P , 0.04 and P , 0.03, respectively). 
A study in university students in Kuwait revealed that regular 
consumption of fruit and vegetables is protective against 
obesity (OR 0.55, 95% CI 0.20–1.40 and OR 0.55, 95% CI 
0.30–2.24, for fruit and vegetables, respectively).
Demographic transition
The decreasing fertility rate in EMR countries is due to 
many factors. In poor-income and middle-income countries, 
economic hardship has introduced a different stimulus for 
fertility decline. The demographic transition appears to be 
a product of both development and underdevelopment. For 
rich countries (such as the Arab Gulf states), more recent 
changes in the fertility rate are prompted by both the high 
cost of living and a marked improvement in education for 
women.105
Excluding Oman, poor countries such as Afghanistan, 
Djibouti, Pakistan, Palestine, Somalia, Sudan, and Yemen 
showed the highest decline in fertility during the 2000–2005 
period. The average fertility rate for the EMR countries 
is expected to decrease from 4.2 in 2000–2005 to 2.8 per 
1000 population in 2025–2030 (a decrease of 33%), with a 
further decline to 2.2 is projected for 2045–2050 (a decrease 
of 21%). Life expectancy is expected to increase sharply 
in 2000–2050, especially in poor countries, and is already 
high in the high-income and middle-income countries. The 
average life expectancy in 2000–2050 will increase from 
66.7 to 76.6 years, representing a 15% rise. However, the 
life expectancy will range from 62.4 years in Afghanistan to 
81.1 years in Kuwait during 2045–2050. Consequently, the 
percentage of the aged population ($60 years) will increase. 
The average percentage increase for all the EMR countries 
will be from 5.8% in 2000–2005 to 15% of the total popula-
tion in 2045–2050, ranging from 5.8% in Djibouti to 25.7% 
in Kuwait.106
Urbanization
There is a growing shift in the urban-rural population balance 
in the EMR. According to recent Arab human development 
report, the region has been characterized by large move-
ments from rural to urban areas. This rapid urbanization is 
coupled with increased growth of large cities.2 In fact, in 
the Arab Gulf states, the vast majority of the population is 
already living in urban areas, while urbanization is grow-
ing fast in middle-income and low-income countries in the 
region.107 Urbanization means a shift from traditional foods 
to fast and convenience foods, more female participation 
in the workforce, more reliance on cars and other types of 
transportation, higher income, more television viewing, more 
use of computers and the Internet, a more sedentary lifestyle 
and less physical activity, and ultimately a more stressful life. 
Therefore, urbanization will intensify the burden of N-NCDs 
in the region.108
Urbanization and increased income has led to increas-
ing consumption of white bread, sugar, and excess fat, 
and decreasing consumption of oils, grains, legumes, and 
vegetables. This has led to higher consumption of saturated 
fat, increased total energy and carbohydrate intake, and 
decreased intake of vitamin C and fiber.109 In Egypt, the ratio 
of saturated fat to total energy was 11.9 ± 5.2 and 7.4 ± 4.6 
(P , 0.0001) among urban and rural men, respectively. The 
corresponding proportions for women were 10.7 ± 4.3 and 
8.5 ± 4.6 (P , 0.013), respectively.110 In Iraq, statistically 
significant differences between urban and rural popula-
tions have been identified in preference for sweetness and 
sugar consumption. The urban groups consumed a mean of 
4.1 teaspoons of sugar per cup of tea versus 1.7 teaspoons 
per cup for rural groups (P , 0.001). The urban group 
consumed 62.3 g of sugar in tea per day, compared with 
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16.6 g for the rural groups. The longer the subjects had 
been living in the city, the greater was their preference for 
sweetness (r = 0.43, P , 0.001). Daily consumption of 
sugar in tea increased from 10 g/day for those living in the 
city for 2 years or less to 182 g/day for those who had lived 
for more than 15 years in the city (r = 0.68, P , 0.001).111 
A comparison of dietary habits in Pakistani schoolchildren 
aged 10–12 years from six groups of rural and urban areas 
showed different patterns. With urbanization, the intake of 
fat and sugar increased steadily, while that of carbohydrates 
and fiber decreased.112
Inactivity and sedentary lifestyle
There is growing evidence that inactivity and a sedentary 
lifestyle are associated with increased risk of N-NCDs.113 
Changes to labor-saving occupations, a high dependence 
on cars and buses for transportation, massive urbanization, 
propagated satellite television, and increased reliance on 
computers and telecommunication technology have all led 
to a more sedentary lifestyle and reduced energy expenditure 
in most EMR countries. Therefore, leisure activities have 
changed from outdoor play to indoor entertainment.107 Data 
on trends in occupational activity in this region are scarce. 
However, mere observation shows that there has been a 
great shift from manual work to office work, especially in 
high-income and middle-income countries. In the Arab Gulf 
states, for example, people have shifted from farming, pearl 
diving, and fishing to less physically demanding office work 
such as banking, selling, accounting, management, teaching, 
and other administrative work. Manual work in these states 
has been delegated to migrants, especially from the Indian-
subcontinent and the Far East.114
In the majority of countries in the region, there is a paucity 
of reliable data on physical activity, especially for children 
and adolescents. Surprisingly, national surveillance data on 
physical activity are lacking, and most available physical 
activity/inactivity data are included as one item and as part 
of wider surveillance of health or noncommunicable dis-
eases. Thus, existing physical activity research in the EMR 
is hampered by limited reliable data, varying methodology, 
Table 4 National prevalence of risk factors for diet-related chronic noncommunicable diseases in selected Eastern Mediterranean 
countries in persons aged $15 years using the STEPwise approach to surveillance
Country  
(year)
Gender Hypertension  
(BP $ 140/90 mmgHg; %)
Hypercholesterolemia 
cholesterol level  
($5.2 mmol/dl; %)
Smoking  
(current daily 
smokers; %)
Low physical  
daily activity  
(10 minutes; %)
Low intake of  
fresh fruit and 
vegetables  
(5 servings/
day; %)
Egypt M 26.3 15.7 34.6 – –
(2005–2006) F 27.1 23.0 0.70 – –
Total 26.7 19.4 18.0 70.4 79.0
Iraq (2005) M 43.0 38.9 41.5 61.8 91.2
F 38.3 36.5 06.9 52.7 91.5
Total 40.4 37.5 21.6 56.7 91.4
Iran (2005) M 17.1 41.0 24.0 58.8 –
F 12.5 46.0 01.9 76.3 –
Total 14.8 43.6 13.0 67.3 –
Jordan (2007) M 30.9 35.6 49.6 54.0 61.9
F 21.5 36.5 05.7 49.0 52.5
Total 25.5 36.0 29.0 51.0 57.0
Kuwait (2006) M 21.3 40.0 37.8 57.9 79.2
F 19.7 37.2 03.0 71.7 82.8
Total 20.5 38.6 20.6 64.7 81.0
Saudi Arabia 
(2007)
M 24.2 18.6 20.9 60.9 91.6
F 18.5 19.7 01.2 74.3 95.3
Total 21.3 19.2 11.0 67.7 93.5
Sudan (2005) M 24.8 19.6 24.7 75.9 –
F 22.7 19.9 02.9 94.8 –
Total 23.6 19.8 12.0 86.8 –
Syria (2003) M 30.4 36.5 48.0 21.3 95.8
F 26.4 31.6 08.9 41.0 95.6
Total 28.4 34.0 24.7 31.2 95.7
Note: World Health Organization/Regional Office for the Eastern Mediterranean.119
Abbreviation: BP, blood pressure.
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and different physical activity instruments used by different 
researchers.115 Some national and local studies have surveyed 
only leisure-time physical activity and sports,116,117 while a 
few studies have assessed all domains of physical activity, 
including occupational, transport, household, yard/garden, 
and leisure/sports.118 Therefore, it is difficult to make any 
meaningful comparison between findings from these stud-
ies, except for the World Health Organization STEPwise 
approach to noncommunicable disease surveillance, where 
similar methodology and instrumentation were used.
Using the stepwise approach of the World Health Organi-
zation119 to study the risk factors for N-NCDs in eight EMR 
countries, it was found that the prevalence of low daily physi-
cal activity (less than 10 minutes per day) among adults aged 
15 years and above was high. Among men, the prevalence 
was highest in Sudan (75.9%) and lowest in Syria (21.3%), 
with the comparable percentages in women being 94.8% and 
41% in Sudan and Syria, respectively (Table 4).
The Global School Health Survey from 2003–2007120 
defined sedentary behavior as the percentage of adolescents 
spending three or more hours per day sitting, watching 
television, playing computer games, or talking to friends. 
In this survey, the proportion of sedentary activity reported 
for schoolchildren in some EMR countries ranged from 
22.4% for boys in Egypt to 44% for adolescents in Jordan. 
In general, there does not seem to be a large difference 
between the percentages of sedentary males and females. In 
addition, the Global School Health Survey findings indicated 
that schoolchildren from the United Arab Emirates had the 
lowest prevalence of walking or riding a bicycle to school of 
all the countries surveyed.
Recently, a multicenter epidemiological survey has been 
in progress among adolescents in the major Arab cities, ie, 
the Arab Teens Lifestyle Study, which is using standard-
ized methodology and a valid instrument for the assessment 
of physical activity, sedentary behavior, and dietary habits 
among adolescents in the major Arab cities. It is hoped that 
this project will provide much needed lifestyle information 
on Arab adolescents.121
Decreased physical activity among schoolchildren and 
adolescents has been suggested to be a result of increased 
time spent watching television, playing computer games, and 
using the Internet, and decreased opportunities for physical 
activity in schools and communities.82 Several studies in 
the region have demonstrated that obesity is more prevalent 
among children watching television for more than 2 hours 
a day, compared with those who watch television for less 
than two hours a day.122–124 In Iran, Kelishadi et al82 indicated 
that the mean length of time per day spent by schoolchil-
dren aged 16–18 years watching television and/or at the 
computer (playing games or on the Internet) was 4.6 hours 
and 4.1 hours for boys and girls, respectively, and there was 
a significant (P , 0.0001) correlation with obesity in both 
genders (r = 0.61 and 0.48, respectively).
Television occupies much leisure time for both chil-
dren and adults. Television affects food consumption and 
lifestyle in three ways, ie, lengthy watching of television 
has been cited as a contributing factor to higher intake of 
energy and fat, exposure to television advertising, espe-
cially commercials for fast foods and convenience foods, 
may influence the food choices of viewers towards high 
intake of fat and energy, and more lengthy watching of 
television means less physical activity and a more seden-
tary lifestyle.8,84
Hypertension
Hypertension affects 26% of the total population in the EMR. 
Prehypertension (blood pressure 120–139/80–89 mmHg) 
doubles the risk of developing hypertension and should be 
treated essentially with lifestyle modification. Lowering 
blood pressure reduces stroke by 35%–40%, myocardial 
infarction by 20%–25%, and heart failure by more than 
50%.125 Hypertension, in general, is underdiagnosed and 
undertreated in the EMR, meaning the current prevalence of 
hypertension is likely to be underestimated in these countries. 
In the United Arab Emirates, it was found that 33% of people 
aged 40–60 years were underdiagnosed for hypertension 
and 76% were undertreated.126 In general, the prevalence of 
elevated blood pressure in EMR countries is considerably 
high, ranging from 38.8% in Egypt to 51.7% in Libya for 
male adults. The corresponding range for female adults is 
32.5% in the United Arab Emirates and 46.0% in Morocco. 
With the exception of Morocco, women were less likely to 
have hypertension than men (Table 1).
A sedentary lifestyle, unhealthy eating habits, a high salt 
intake, and a relatively high prevalence of obesity among 
adolescents in the EMR may lead to early occurrence of high 
blood pressure in this age group.127 In a nationwide study which 
included 16,226 Saudi children and adolescents from birth to 
18 years, systolic blood pressure rose steadily with age in both 
boys and girls. The annual increase in systolic blood pressure 
was 1.66 mmHg for boys and 1.44 mmHg for girls, while 
that for diastolic blood pressure was 0.83 mmHg for boys and 
0.77 mmHg for girls. Diastolic blood pressure rose sharply in 
boys at the age of 18 years.128 In Iraq, the prevalence of hyper-
tension was shown to be 1.8-fold higher among obese school 
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children aged 6–12 years (4.7%) than in their nonobese coun-
terparts (2.6%, P , 0.05). The overall prevalence of hyperten-
sion was 1.7%, with significantly more high systolic (1.1%) 
than high diastolic (0.6%, P , 0.05) blood pressure.129 The 
prevalence of elevated blood pressure among Tunisian ado-
lescents aged 15–19 years was 37.4% ± 1.8% (44.7% ± 2.7% 
for males versus 30% ± 2.3% for females, P , 0.0001), and 
that of hypertension was 5.2% ± 1.0% (5% ± 1.4% for males 
versus 5.3% ± 1.0% for females, P , 0.096).109
Tobacco smoking
Tobacco smoking is a well documented risk factor for 
many chronic diseases, especially cardiovascular disease, 
diabetes, and lung cancer.130,131 The prevalence of smoking 
in EMR countries in males and females aged 15 years and 
above has been reported by the World Health Organization 
and the Regional Office for the Eastern Mediterranean.34 
For prevalence among males, countries can be divided into 
three categories, ie, countries with a very high prevalence of 
tobacco smoking (57%–77%), including Djibouti, Tunisia, 
and Yemen; countries with a moderate prevalence of tobacco 
smoking (30%–48%), including Egypt, Iraq, Jordan, Kuwait, 
Lebanon, Morocco, Pakistan, Palestine, Qatar, and Syria; 
and countries with a relatively low prevalence of tobacco 
smoking (,30%), include the rest of the EMR countries. 
For females, two countries reporting a high prevalence were 
Lebanon (35%) and Yemen (29%), while the prevalence 
in other countries ranged from 1.0% to 9%. However, it 
is worth noting that the prevalence of smoking among 
women is mostly under-reported, due to cultural factors 
and, therefore, the actual prevalence may be higher than 
what is documented.
The proportion of tobacco smoking in the region was also 
found to be high among schoolchildren and adolescents,132–136 
medical students,137,138 and physicians.139 For example, 25% 
of Iraqi male adolescents in Kurdistan were reported to be 
currently smokers, compared with 2.7% in females.132 In 
Tunisia, the prevalence of current smoking was higher (33%) 
among adolescent males aged 13–15 years compared with 
4.8% among females.133 Similar patterns were noticed among 
secondary school students in Lebanon,134 Saudi Arabia,135 
and Iran.136 Among medical students, Almerie et al137 showed 
that 15.8% of male medical students in Syria were current 
smokers compared with 3.3% of females. The prevalence of 
smoking in the western region of Saudi Arabia was 24.8% 
in male medical students compared with 9.1% in females.138 
Behbehani et al139 reported a study of smoking among physi-
cians in Bahrain and Kuwait, finding that 14.6% and 13.4% 
of physicians, respectively, in these two countries were cur-
rent smokers.
The high prevalence of smoking among secondary 
schoolchildren and women in this region could be attrib-
uted to high use of water-pipe tobacco smoking. Water-pipe 
smoking in the EMR countries is traditionally the domain 
of men; however, this type of smoking has increased 
  dramatically among both men and women in the past 
15 years. A recent systematic review on the prevalence of 
tobacco smoking reported a concerning high use of water-
pipe smoking among school and university students in the 
Middle   Eastern countries as well as among Middle Eastern 
immigrants living in Western countries.140 A multinational 
study carried out among school students (13–15 years) in 
Gulf Cooperative Council countries showed that the preva-
lence of water-pipe smoking was 15% in Bahrain, 16% in 
Kuwait, 9% in Oman, 14% in Qatar, 15% in the United Arab 
Emirates, and 15% in Yemen. The study found that boys 
were significantly more likely to smoke a water-pipe than 
girls, except in Qatar, and water-pipe smoking among these 
groups was more common than cigarette smoking in most of 
the countries studied.141 Similar patterns of water-pipe smok-
ing were observed in university students in the region, with 
a prevalence rate for ever use ranging from 8% to 64% in 
males and 3% to 37% in females.142–146 About 6.4% of physi-
cians in Bahrain were current water-pipe smokers, while the 
prevalence was 12% in their Kuwaiti counterparts.139
Several factors may explain the steady increase in 
water-pipe smoking in the region: first, the social accep-
tance of water-pipe smoking, especially in women; second, 
the misperception that water-pipe smoking is less harmful 
than cigarette smoking; third, the widespread emergence of 
coffee shops which provide water-pipes for both men and 
women; and fourth, the lack of legislation to control water-
pipe smoking in public.
The very high smoking rate (77%) reported for Yemen 
could be linked with khat chewing. Khat is a leafy green 
plant containing cathinone and cathine as active ingredients. 
The khat-chewing habit is widespread in Yemen and Somalia.   
The erroneous belief that khat chewing does not have 
any negative effects on health has played an impor-
tant role in the high khat chewing rates in these coun-
tries. Ali et al147 showed that khat chewing carries a 
significantly higher risk of cardiogenic shock, stroke, 
and mortality. After adjustment of baseline variables, 
khat chewing was an independent risk factor for inhos-
pital mortality (OR 1.9, 95% CI 1.3–2.7, P , 0.001)   
and stroke (OR 2.7, 95% CI 1.3–5.9, P , 0.01).
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Stunting
Recent findings showed that stunting (short height for age) is 
comorbid with overweight or obesity in the same child and 
other members of the same household. Research has shown 
that stunted children are more likely to be overweight in 
countries undergoing a rapid nutrition transition.8 Stunting 
is the most common type of undernutrition prevalent among 
preschool children (0–5 years) in the EMR. It has been esti-
mated that the prevalence of stunting among children under 
five years ranged from 8% in Qatar to 53% in Yemen.148 
In a study of overweight and stunting from large national 
surveys conducted between 2001 and 2004 in five countries 
in the EMR (Djibouti, Libya, Morocco, Syria, and Yemen), 
El-Taguri et al149 showed that the risk ratio for overweight 
in stunted children ranged from 2.14 in Djibouti to 3.85 in 
Libya.
Lack of nutrition and health awareness
The lack of knowledge and the negative attitudes of the 
public regarding risk factors for N-NCDs may be important 
barriers to the prevention and control of these diseases. In a 
study conducted to assess knowledge about stroke among the 
general public in the Arab Gulf countries, it was found that the 
majority (71%) of subjects had not even heard the term stroke. 
About 29% considered the age group 30–50 years to be at 
highest risk for stroke. The commonest risk factors identified 
were hypertension (23%) and smoking (27%). People who did 
not know the term stroke had a higher incidence of diabetes, 
hypertension, and had more than one risk factor (P , 0.05). 
In a univariate comparison, younger age (P , 0.001), higher 
education (P , 0.001), and female gender (P , 0.008) were 
the best predictors of knowledge about stroke. However, when 
a multivariate logistic regression model was used, educational 
level, monthly income, and smoking independently predicted 
knowledge about stroke.150
In Bahrain, Musaiger et al151 found that there was a large 
deficit in knowledge among adults about risk factors for 
osteoporosis. For example, 45% of men and 42% of women 
did not know that exposure to sunlight can help to reduce 
the risk. About 38% of men and 32% of women believed 
that green leafy vegetables are the best source of calcium 
rather than milk and dairy products. Only 40% of men and 
53% of women believed that only women are at risk of 
osteoporosis, while the rest either disagreed or did not know. 
  Misconceptions and inadequate knowledge regarding obesity 
were studied among Arab women,152 and it was found that 43% 
of women believed that drinking a lot of water led to obesity. 
About 54% of the women believed that wrapping the abdo-
men with clothes after delivery helps to decrease abdominal 
fat. Also, 31% of the women believed that skipping breakfast 
helps in reducing weight. Similar findings were reported 
among adolescents in Bahrain153 and university students in 
the United Arab Emirates.154
Physicians and medical students in the EMR were also 
shown to be deficient regarding important nutritional infor-
mation.155,156 It was found that 52% and 77% of physicians 
and medical students, respectively, in Iran did not know 
the amount of energy intake needed per kilogram per day 
for the average person. About 42% and 81% of physicians 
and medical students, respectively, did not know the cor-
rect percentage of energy needed from fat, carbohydrates, 
and protein in a healthy diet.155 Al-Numair156 reported 
that primary care physicians in Saudi Arabia had poor 
knowledge about hydrogenated fat, sources of vitamin B12, 
substances raising blood high-density lipoprotein choles-
terol levels, type of dietary fiber contributing to lowering 
blood cholesterol, and nutrients associated with prevention 
of hypertension.
Conclusion
N-NCDs have reached critical levels in most EMR countries, 
representing more than 50%–60% of total deaths, and cre-
ating a health and economic burden on government health 
services.157 Intervention programs to prevent and control 
N-NCDs in these countries are lacking. Most of the current 
programs are focusing on education through mass media, 
especially television, the press, and booklets.28 There is a 
need to establish a comprehensive strategy to include all 
the N-NCDs rather than separate strategies for each disease, 
which is happening in many EMR countries. It is well docu-
mented that the risk factors for these diseases are related to 
each other, and that each disease may be a risk factor for 
another N-NCD. In order to combat N-NCDs, we need to 
focus on practical solutions that can be applied to prevent and 
control these diseases and make better use of the most reli-
able research data. Programs used in such a strategy should 
be long-term and sustainable, and the proposed activities 
should include all segments of the community. Private sec-
tors as well as governmental sectors should be involved in 
the preparation and implementation of such programs. Three 
main components should be promoted in this strategy, ie, 
healthy eating, physical activity, and a healthy lifestyle, and 
avoidance of tobacco smoking.
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